Abstract -ISI's chemical database --the Index Chemicus Registry System --(!CRS) provides information an ne~ argenie compounds, ne~ reactions, and ne~ synthese57 !CRS, geared to the synthetic argenie chemist, has covered over 2 million compounds STnee 1960, and has flexibility of access--computer tapes, microforms, printed copy --dependent an the user's needs. Structural diagrams in the form of machine-readable Wis~esser Line Notations (WLN) are an essential part of the database, allo~ing practical and economic Substructure Searching. This is augmented by fragment coding using the pharmaceutical "Ring Code". Future developments include structural diagram display, a Chemistry Citation .Index, and conversion from WLN CT's to other fragment codes, or connectivity tables.
In the brief time available I shall try to give you a short overvie~ of ho~ our database came about, ho~ it is presently used, and our plans for the future.
We are primarily setting out to serve the synthetic argenie chemist, and it is both his curse and his blessing that he tends to think and communicate in terms of structural diagrams. It is his blessing because the structural diagram provides an accurate topal0gical description of a molecule· ~hich is entirely independent of language; in fact it constitutes an international language of its o~n. It ~as ~ith the intention of talking to the organic ehernist in his o~n language that ~e started our chemical database in 1960 ~ith a graphic abstract publication, ~hich ~e no~ call Current Abstracts of Chemistry'" (~'"). (1) Its most distinctive feature is the liberal use of structural diagrams and reaction flo~ sheets, for the purpese of aiding visual scanning. The t~o other main characteristics of this publication (and they are linked) are:-(1) that it produces a manageable volume of material each ~eek, by restricting itself to synthetic organic chemistry, and furthermore selecting only those articles ~hich report ne~ compounds, ne~ reactions or ne~ syntheses; it is compact enough to be bro~seable an a ~eekly basis; (2) that it is fast: this is helped by the fact that it is compact, and indeed ~e have maintained a median.time-lag of only 6 ~eeks bet~een the appearance of an article in a journal and its appearance in CAC. I think it is safe to say that it has become a standerd tool in most chemical libraries:-The chemist's curse arises ~hen he tries to express a structural diagram in linear form, ei ther for verbal communication or for the creation of indexes and c'omputer-based retrieval systems. I ~ill not attempt to discuss the vagaries of systematic nomenclature or the merits of the various other methods of representing structure, since Messrs. Hyde and Grune~ald .~ill be dealing ~ith this tomorro~. (Ho~ever, as a small digression, I may say that in a recent ne~sletter (2), I read an exhortation to chemists that they should, quote: "actively encourage the death of nomenclature as the technique for retrieving published information an chemical structures".)
Suffice it to say that in 1968, ~hen ~e decided to make our database available in machinereadable form, ~ith the prime intention of giving the user a practical, economical method of searching for chemical structures and substructures, ~e chose Wis~esser Line Notation (WLN) (3, 4, 5) . We felt that WLN ~as the most successful, ~idely-used method .available at that time, and one ~hich ~as capable of further development to cater for any of the forseeable demands ~hich chemists might make. Eight years later ~e see nothing to contradict that vie~; if anything, it has been strengthened by events. This magnetic tape version of the database is kno~n as the Index Chemicus Registry System® (!CRS®) (6);. it is presently available from 1966 to date, and ~e are in the process of randering the years 1960-65 into machine-readable form too. The years 1960-76 contain 2.25 million compounds, and already in the years 1966-76, ~e have encoded into WLN ca. 1.7 million compounds; the file is currently gro~ing at a rate of 150,000 ne~ compounds per year. Ho~ever, the most significant aspect of this database for the user is not the !arge numbers, important though they are, but the fact that it lS practically and economically searchable right D2! in response to substructure questions, either for current-awareness purposes, or for retrospective search. As many organisations know to their cost, the mere existence of a system with a large compound file in machinereadable form does not automatically mean that economic substructure searches are-possible or available.
---
We provide free to ICRS subscribers a series of computer programs called RADIICA~" , which search both WLN and bibliographic records, but the database has also been successfully run by companies using their own in-house software, for example by ICI using their CROSSBOW programs (7, 8, 9) . For those users who do not have the means to search the database on a computer, but who nevertheless wish to ask substructure questions, we provide a KWIC index to WLN portion of the file, called the Chemical Substructure Index® (10) , and a computerised current-awareness service, called Automatie New Structure Alert® (ANSA®), run in Philadelphia.
This flexibility of access is important, and it has meant that a wide variety of organisations, from national institutions and multi-national companies down to comparatively small institutes, have been able to make use of the database in whatever form is best suited to their·circumstances.
To illustrate what we mean by economic searching, allow me to quote some figures given in a recent paper by Mrs. Diane Eakin of ICI (11) . Because they use the ICRS tapes both for current-awareness and retrospective search, they allocate half the subscription cost to each activity. At the moment, they run about 125 profiles against each monthly ICRS tape, 85% involving substructure questions, 10% bibliographic, and 5% involving both. The first benefit is that WLN and Ring Code are in many ways complementary, in the sense that a substructure question that is difficult to answer using one system is often wellsuited to the other. Depending on the nature of the question, the user may choose to express the substructure in WLN, or Ring Code, or both; the latter often produces a synergistic effect on search time, since one code effectively acts as a screen for the other (~5).
The·second benefit isthat a company which, for historical reasons, has always used Ring Code for its internal file, but now sees the advantages of adopting WLN, may purchase the conversion programs for internal use; this has, in fact, been done by the Ring group as a whole. In this way, they can "have their cake and eat it".
The long term benefit to .lQiS. and its users arises from the fact that, in order to derive Ring Code from WLN, our first task was to create a special connectivity table from each WLN, the corresponding Ring Codes were then derived from this connectivity table. At the moment, the connect1v1ty table information is not retained in the machi~e once it has served its purpose, but we now have the potential to do several interesting things. In the first place, as described in Granito's 1973 paper entitled "CHEMTRAN and the Interconversion of Chemical Substructure Systems", (16), we can undertake to write programs which will convert from WLN, via our own connectivity table, to other fragment codes, other notations, or other connectivity tables, as dictated by the requirements of a particular user. Secondly, once users begin to demand more sophisticated techniques such as atom-by-atom searches on connectivity records, structure display of retrieved compounds, or advanced structure-activity relationship studies, we shall be in a position to provide them. Furthermore, such future extensions will share the pragmatic, economic characteristics of the present system, which are due in large measure to the fact that it is based on WLN (rather than topological) input and storage (17) .
To sum up, we have developed the ICRS database according to what we perceived to be the organi~ chemist's most pressing needs. The methods we adopted have been heavily based on the pioneering work which has been done in the chemical and pharmaceutical industries, and they, in turn, have been among our most enthusiastic supporters. I am confident that this fruitful cooperation will continue, to the ultimate benefit of the chemical community as a whole.
As a postscript to the discussion of ISI's chemical information system, it is important to note that ISI also produces the Science Citation Index® (SCI®). At a minimum, at least one third of the annual source coverage of 450,000 articles in SCI is chemical. 
